Habitability study shuttle orbiter by unknown
L CD<m L 6 I s D1 Doen P ~~~~~~~~~~~~~~~~~~~~~-~~
"
i
*
I""'] r,.,'
m " IXm 0 >
r m - > g.
M K - c kD " , C
I > 0 > CO D
i I m
ul , C] to to
co oo (D
:co \n r jg cr n 
f 
. ~n . O O \u
m CC)
:0 · =o
M* 2
m a1f lw tan
z 0 ~~ 
mr 11~ ~ ~ ~ C m 64 D
< ~ Lo En 
z -R)O 71 
i~~~~~~~ Z n,~~~~~~~~~~~~- C3~V 
t ut
0 Z (.n I
;coO
Z m, 
0 ~'r
.MZ ~ ~ ~ ~ ~ ~ ~ ~ ~ .-
,,,'o C)
;L~~~~~~~~~~~~~~~'x '"4 -~~ 20 ~ 8
>zp
M~~O
https://ntrs.nasa.gov/search.jsp?R=19730010435 2020-03-23T03:25:50+00:00Z
zzz z
I I I
O -
CD CD- U. m.
It eD C
C1 _
I
cnD
ro
N) O 
WC
CD g '
.f L Czm 
o
p~q,
5 Fs
- x
-
D (-D
O0
CD
pq.
CD 
En -i
I·
CD CD 0) C) n n QIW P
RN.o l3h . ppwr
o oo o om Q
z z z z z z z o 
S F m o xm Z °
B.YS1R X X q
UC
a C)
0, = onCO D :I
D (D 
tD ( D
E X~
p( CD
r C
0
oo
P) (D
CD ~(D
CDr~
c Tt
0
C)
0
uz
J cn w 1- D - WCo D -] VI w lcDIP,1%
n 9 n
zzz
0 0 
I I I
zo z* p
z rO
cDY
OQ X~ 0
A, M
I -
(D 
r CD 
An
0
IP
CD
01
cn
Lil
~Z
til
0
>z
O3
A) (DX 
r $ o ,S 3 ~r·
(D CD 0 P
oH  ~
CX r+m aXF; n h
o
CD o
P (3
E. =~ o
Q~~~~~~~~ i.. . ,op 
Fo H- 
o ~ CD e
e o e
o
CD ~~r
0 i 
(D
W % 0 0
P) 0 Om t= B
CD C)C
o~~~~~~~~C
-iD
W
CD
0
8.
?
n
H
2
ns
'n O C )
o~. ~ 
°-CD P 
' 3
I o
m. o
CD
0 (D B
g @
CD
m A.
g 
r o 
Ft B 
W ~o
(D 
0 0
0
0
o o
FhH
CD O
F n
(D Po
0 0
,_0
0 
ce D
* 0
n
o
D

0- >l
X I
Ir
0~
~CD
op
CD
oq 
0 0
.
0
P)
o H
Q
.0,0
-O.03h
* Pa
o0
0 
0I-l.
r i
CD
ri
0
RD
CDI
&O
Q r>-
o w
E _
c D _
pN 
01v00
0
0
0rO
CD
a
O3
rn c0
Z P ~Z
CD CD CD (
r (Dcbefo~~~~~~~~m (m ~ m .0, 0D
0B r0n
(D 0O (
P)~~ 0
, . . c8o ': 
~'~~'
X' D . i
ct~~~~~~r rnr _ ~R 0"l3.O
~~~~~~~(' o ('3l ,..,
0 0 D 0 0 D P
Y m O CDaJ 0 q 
R O~E o o' (.
CD CD CA 0 CD 0 r
w er n, 
0 co0 
(P~ ~~~ rn ('D
(D 0 A) 0 o r)
C' O ~~~~: R U
CD 0~ 
(D m H 0
V co 0 D ) 
r+ 0 W~~~
CD ~ ~ ~ Z(
O~~~~a m a E~~~~' a
CD 4 r- r
(D CD H o~
CD ri) C
Z. P3 - CD
ICD 0
Ni-.
o
c.o
tC
0
CD
cn
0
o
,t
CD
Pl
CD
0
ra
I.
I
t
C)m
C)~g0 I
C DnH 0
Bo
IS
g
CD
cD
4
0
pn.
Fi-
0
ItD
0m
0
PT,
H
I'd
t0
CD
C-t
P)
r
Ia.
0
P-h
14
0
tI
aU
P)
o
o~~~~~~~P5
n~~~~~~~~
oQ .
'tm q o
~.~o ~ r ~, , * -,. P)
EY0¢R : f grwH -u-
" A'
a ~ ~ P0 CD r+ CD NC t> 
0 W -*D CD CD r
r 'b o ^XS 
BO m P: =I P c 9fi o o C .' ~= ~' u 
o O'h c n . 1 c- .
F0 iD F XW p-
m m~~~~~~~~~~~~~~'
2P5 rN ~g mUr H
X p m O , S oX
CD 105 ' 00 ' i
0 H~~"~
~~~0
CHD51~ ;P D CD P)
ch + tr ,, C -C,+ En U) 0 (DCD ar p
H D CD (DH rCD a CD CD plaC r· c0 (D :J +
0 mo P, F (D C
.4 F Y o 00 
CD PP: CL CD
ro 0Pp 8 ~D ~. ' . 0'D
CD0 CD a A $m 0'rtH D C
CDMO b vl 0 :SZ5
(D c m (D 
PP. CD .
r·~~~~~~~
C' · + 0 : a
· '~'~ r
n,(D 0 C'
+F CD la. (D00
r+ CD c3 'W
H la. CD CD:. rM
CD (D H Pg
H So H J C
,mti·~~~~~R ".0 0 0

nz
o. 
OCDO* ~0 0 r
CD0 
~ . ( ¢D -qrq m , . r CD*~' 0 2 0 (. ,O.
j Rgo, m v v
H. C, O t H E M r-
p 03 3 p 0 0
C O - 004 
n ·
(D m" (D 'o
Po 0CD
0 r 0gm m 
Om
ioiCDa
e
0
o
¢D ^
¢D
CD
c
r c
D
Mp
rr
er
p)
g
X
5.
09
B
Hw
IICD I
CD
ri~
Z
m
CD
0 En
Go
Ei
(D
0
0
0
rr,
1'1
CD
ogi
,--e
,i
t
CE
cn 0
Pr tTIZ
o i p O N CD
(D'n
. B
CD W
(D cD
O 0- CD
o i
.S0
CD
CD r
EL oa
1C'0
m .
CD
(D
(D 0 8. ir
(D 0 0
03 (D
(D C+
0
g.,
CD
0
CD0(D
l_...
0 -
,0o o
caDCor 8
Fl'
O b
R ~0
I
(bD2
0
i I
0.
0
0
Or~~·
. 1
I n , U~l
_. I
gm
0
q
i
I
. 4
c
C
L
.4~ ~ ~ ~~ z.
.1 1 11 I'11 I I V 1'1 11 11 p l i
F L~~~~1 
Li
a I | 
I - II | I'
I < | | | | | 1. 1 11 hu I
II i -.
.. ~~~ C 
rSFtq
P9
11
; p
0 1
I
0
C~!i
ol
I
0
0
R2
~~LL5L~s -Ila I Iv Ib ?
I
i ,
,:I91I1
n~ vc
f tp' oE n
~ Oo
~o
°
P· Z
" CD 0 P E X 0 
S r- a " K
00 0
ot | >. ID
0o0
h-D =~t C 0
a m
0r (
CD
H ID H l
CDI R~
CD (D
aq Mcir·
m m 8 m~~C
09
~- I
CD
a)
H
-
C·
0ao
0
oq
0
F:
os
la
0
CD
CD
0
I-'.
co
p0:>
0
CD
$·
H
CD
Ci
Fi
g
n,
m
_~~~~~~
I I - 1 4
.ilr 2 N X; i: 3.
,II-1 K!; I'
U co . -4j) i ;.uo ~ ~ ~B : 
I I
I~~~ .
. F ! (0i , ., Q
D " - 5 .
m
0
CD
10
of
o
o
CD
cl~
0
CD
E
cn
r
CD
CD
Q
o
CD
CD
. '.
m
D
a
n
N
P-
I-.
CD
Ci)
H
Pz
(p
m
cD0R
D
CD
a i,
.B
o C (D 0'
0 2
CD
CD
CD
C (OD'
C D2 CD
02 ·
Qg( VI. 0f
ca
CD PO
CD 
CD CD'(PLrP
CD 02 w'
CD
C C P C
CD
o 
C D C P
PW
C() CD ICC'
5 C i(D 
(DP '
(D
cE
H 0
CD
BCi)In
CD
0
Ii
0
CD
CD
P2
r)
0
tr
w
CA
Zd
02X
CD
(D
0
@c
I-tO1+ 0
cCA
CCD
CD ,-
c £2
02

rl 
N
o
00
oPF·
I-o
"D
0
P-1
trlu
M
W
0
)c-4
z
CD C C Do
0
Yo 3
I.-. 0 CD
I-. o* o.
a o
(CD !
C D
C rCD ~C
cj> 0) 
~.CD C
(D
CD
CD0 0 2
0
0
(D O
0
pv
O
c CD
0
CD
e 0 2
CD 
020
r+ Cl
~uV1
CD 
,
CD
(D. 
u]o
m.o
m 7
cDo
t D C m nc
n ~l.
CD > N 
2 C(D --
CD * p, CD
CD"<
0 0
0 o C +
0
CD CD
CD -
m0 
0~-
o
cn 0

tZI
mEn
cn
Z7j
0
z
D~
r
o
iD
0
M
P-.
Dv
CD
M
rt
CD
Ff
D)t
PV
En
rt
o o
aXc S g g5
8 r . R
~~~~~~~~~~~~~~~~.~
CD a f w
o (
a, y ' 'R
H 0 a S·
(D ~pP· 
O ·
oo - _ ~
ID
'(D CLB 
CDF CT aE
- r· ' (D
CD o Hr
g ) P - ¢v
(D o F Im.
HD c. , r t;
r Y , g cn
t:3 Ol
(D aD PD
o O O
H .
(D do
CD
ct 
~~0
P)~
rt~-
0 I. rh~3 
CD
0 o ~O ) F3
CD
o(D o0
o 0 o l
CD O
o~
0) N P:., ID
CDr >C
0 0 M
CO t aq 0 
o co R
O c p F
P) u ::
E (D -
cas Qq pa
(D(
rtr
o
O(D 
a) ir-
0 HP
0CD0
02)
I-
0
CD~
Do
CD
U)
02
N
H-O
Wt o
5 o
CD c
r :
CD
IV
CD
02
-
rtU 8
CD
0)
o
(P
P,
o
C+
D
02CDot I
Prr
CD
U)
CDO
Ft
CXD
0
0
*>
02
R
CD
P3
0I
0
0
Nz -'
o e
0
cn
CD
CD
o
m
e
CD
0
cn
or
p0f
CD
OP~
E.
cn
Ci)
HE o
7N- Z
t-
0u ~ 8
.(D 
CD E020 o
B P 0
CD
o
o 02 gCD
CD CD ~ -'
0 Po C
0' m
II ~~~~~C-
CDP2'
* m R0 0 
CD
(D CD
o t 
.4 CAm= 
Cop
* 0
CD-t
Inm £
E O ,, t
0
CD0
CD pX
0 0 
~ P2o
CDP2~~~~ 0 C
CD CDX°
a W O-
rfO CD 2
H 0 *~CD 
CD P
e CD
CDD P
~~
CDF 0
0 CD
CDt 3 
-0 0
l. or
* a
+ .
CD
o P2 (<
tD X 0
p ig
m CD
0
I-.
co
P)
(-
CAII
Io
(D 
CD
CO)
0 
0 
II
(C
II 
3 
0
03
L1
A)
la

u
zEn
n
:Z
C C D t ~ g
o o,r gq I-D o
0 c C
0* 0, 
.
Cf cD 'CD
CD (d oW 2
on o
0 H CD I-I
o , r rCD
oC '° 
CD .- 0
0C (a
C 00
0 D
02 
0
0(D
"1
o
o D
CD
pr
c
·. R
'OC
CDb
-3 ',.. ,_
vl 
CD
0
I,-0P
I-tCD
'02
F
0
(1D
n:

e0
Q- H
Z M r z
CD o p :
CD0 CD
, CD p 00 m CA
CDo
CD o
N (A CD
C H
CD 0
(P r·(O i:;
CD C
x 0 
I0o
I 0 E0 0
= = =P Co .,U > gngg =: i' =-- g g e'31= M
. g . I }?
*> 't t M-> 
c~-~ 1 : -en <MC 
gZ to 0 ° ·o,- 'rm US f~ ~ 0 - ,_N,
C 0 ~
0
C D
M 0 C
OC 0
C-m 0 g
01 · 0P ·. o 0 00
to
w~ ~~~~~
n vl
(D C
CD P O i P V 0 IDril 0 P3 CD
aL 8+ r·eezb8 
o ~ ~ o f
o gL 05(l) CU (l) ~ .H R
0~~~~~~~~~~~~- CD '-i
0 OP 0 H r r 
fD 4. fi 44. m 
m BO * · 8 m ( oX 
h~F @ 5m R > O3 
m. 0 - -, C
0~~~ X.I
CDEn 0 :z 9Y ~ CD OQ oV] O R~h r) D L D P·
cn -- (D (Tpdr 
ry33
'D Y- " aP1~~~~P ' C
g k 09~ z0 
0 o CD 
a~~~ 8 
mc (i ( t CDCDCD coID 0_CD g 
CD H P) ccot c rt 
(.
m rr c~H W D r i rr 0
m (D '<P. i D 0.
(D CD CD m h
r+ ~ ~~~~~~ )::r'
CD CDI 3~~~~~~~~~t·~~~~~~~~~~~~~-
0 CD P aD'D
aq y
ril~~~ ~r
a ~ oo if~CD CD U) 
CD C· ~c D U)C~ 
0 R, 0 A
o 4
(D ~ ~ ~ ~ C~~~C

O
tl
W
z
0
0
ZZ
til
cn
-1
0
En O
PN z z
O3
CD
cn
Flt
co
rt
(D
El
0o , ~. 
0 .
D g CD. CD
PL r rm ii (1)
Po r X p
P 7 0 A) C' D
Y fi PP (i * X
,. E f m > B 
A) - - P n
r·m O ° o ^ q
CDO ° -
0D m .
C. D N 0
P 0t ~·' 
'O e0.CD rn~~~r
oY¢ .o
CD 0 M 
·r- ·
c+ 0 , A.
M 0 b 0.
r r+ o
j0 CO 0 i
(P p3 O Z:
R.·
aq 
CD 0
o~
t-4
° (D3 P
Co
0 o 
CO
R· c.
(D CD 0
o '
C -
C
CD
Ft0
C,
CD
m 0
0 Y
D0C
fDr n
*~~~~~~~ 0 C
:p CD (D OA
m m iN,
(D qO D
,-o po B 0
. ~" ~ o
P) P) CD
W- 0 01 H.
H (Dx 
0n <0 0
~ tD p. 
~ p, ~.c
CD C in. mD 
C X
. -. H-C+
C D C CO G o
o .
O-. 0 
Oq "
CD
LP
tD H- Dp
(D C  PR~
0 (nCD CD
(D Y P 
~r(D 
rL CD
D m
CD~ ~'cn.HI.'. 
~. D O C
M. CD
0 O '
CD + 0 O(AC
(D ux
(D Y
Ft I
C+ 
w Ft
(D
B(D
C m
o t
CD
.
W o
, r
o
c t
to-

t-- CD
PCDa l.'
CD E tC
CCD
po
(a'
oZ.
o 02
CD P.
(D 0 
'' M
o CPD O q CD
D R 3 P 0
0 m CD 0
C oi 02 · 3 .
0 0 CD CDC
P)(
!
: r CD M CC+ CD 02 -
00l
F Ci CI
CD OCD
C 0
N;
n,C(CD
C(Dp) CD
0*
c
CXC o
I-a
0C0E 
0,
P
CDo
O
H P 
o-
Do
C &
o io
ps
1. ~
P 
o
3 :E
I-m
CDY
pCD
7r w
In02
c,+
CD 
-.
" g
oi -
'. 0
o o
Ft m
~I
mpR
CD
CD-
CN
CD
